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ABSTRACT 
Palynological and radiocarbon data fr� Joe's Valley Alcove are 
presented and analyzed in the context of comparable information from 
Nevada, lJtah, Colorado, rlew �:exico and Texas. One result is identifi� 
cation of a general paleoenvironmentia! r.odel covering the 8300�6000 
B. P. period for a part of the American Southwest. A secand result is a 
reconstruction of the character of paleoclimatic variations affecting 
resources in the site catchement area of Joe's Valley Alcove during its 
Archaic occupation. The implications of these results to theories of 
the anthropology of Southwestern Archaic populations are considered . 
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INTROOUCTION 
Joe's Valley Alcove (KL-1932) is located on the I'tOntj-laS�l 
National Forest near Farron, Utah. ill the east-facing portion of the 
southern half of tile Wasatch Rlinge. The rockshelter has been known 
for many )'i!ars as a Frer.Jont location but in 1972 a rock slide exposed 
Archaic Horizon cultural �aterials �hlch previously had been totally 
sealed bem�ath a rock colhpse. United States Forest Service <l.rell­
aeologists quickly recognized the potential for loss of Archaic 
cultural resources of the site. for the shelter is easily observed 
from the highway passing below Its talus. The bulk of exposed Archaic 
materials were therefore salvaged under controlled conditions In 
1973. A preliminary report of ardaeologlcal research at Joe's V31ley 
Alcove Is f11ed at the lntEr·:�ountain Regional Office of the U.S.O.A. 
Forest Service at Ogden, Utah, and a final report is In progress. 
A number of charcoal samples recovered fr� the site during 
the 1973 excavation were dated very soon after the excavations were c�· 
pleted, and sediment saJ:1ples that had been collected were sutrnitted to 
the Palynological laboratory of the Oepartr.:ent of Anthropology at 
Arizona State University after the radiocarbon results were known 
(Schoenwetter, 1974). The stratigraphic relationships of the radiocarbon 
and pollen records offered opportunity to dete�ine the degree to w�'�h 
palynological information might independently confirm or Jeny the radio· 
carbon dating of the site. It was also anticipated thil the palynoltl9ical 
record would provide archaeologically slqnlficant reconstructions 
of the Archaic Horizon paleoenvironment of the site. 
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As it commonly used by the archaeologist, the term environment 
has a number of meanings which are not anthropologically equivalent. � In its specific sense, the environment of a site is the immediate 
territory exploited by the site's occupants for rdW materials and energy sources 
during their period of their residency. In a somewhat more general sense the 
term refers to the character of biophYsical conditions. such as vegetation 
� 
patte�s and climatic pat tents, in such a territory or over a reigon in which 
the resident population may have accessed sources of materials, energy 
and infonnation over the course of <l number of generations. In a broader 
sense, the term refers to both the biophysical and the cultural contexts 
to which the behavior of the population residing at a site may ha�e been 
related. In this usage. the tenn references conditions which may hav� 
contin�ntal geographic scale and time depths of millenia or tens of 
millenia. Discussions of the "environment" of forms of early man 
often adopt this usage. 
In the Joe's Valley case the archaeologist's interests are site­
specific in the short range of anthropological analysis and regional 
at the long range. Pollen study contributes to the fonner by reconstruct-
ing the enviro�ent of the site's probable catchment area in floristic. 
ecological or meteorological terms that will aid reconstruction of 
prehistoric lifeways. The palynologist makes a signif'!cant contribution 
to the latter by reconstructing the geographical extent and durational 
scales of variations in regional paleoecological and paleoclimatic 
conditions. It is widely thougtit"that if the characfP}f of climatic 
conditions and the geographical boundaries of climatic zones varies 
through time, the adaptive responses of biota will probably change 
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to assure survival. Under such cond1tions one would e)(pect the customary 
behavior patterns of human populations dependent on that biota for raw 
materials and energy to also undergo adaptive change. 
The concern of this study with the three issues of chronology, region­
al paleoenvironmental reconstruction and site paleoenvironmental 
reconstruction ha�e structured this report in II �ery unusual way. llost 
pollen studies proceed from the analysis of sanple-specific fnfonnation 
t o  the development of site and regional-le�el inferences in successive 
stages. The nature of the available data from Joe's Valley happens to 
be such that neither the chronology nor site environment issues can be 
addressed solely through assessment of the sdl:\p1e-specific information, 
however, and the rt'9fonal environment issue cannot be addresse<! confidently 
e)(cept from the perspective of II regional paleoenvironemtnal reconstruction. 
It Is therefore necessary to describe the sample-specific record fully 
at first in order to identify for the reader what difficulties are en-
countered when attenpts are made to assess it 011 its own terms. To 
resolve these problens this work next turns to the establishment of 
a rt'9ional-level paleoenvlron�tnal JrOdel synthesized fran other bodies 
of information. Once a general model has been developed, the resul ts 
of the Joe's Valley pollen study are evaluated by consideration of their 
accordance or discordance with e�pectations generated by the model. 
Finally, after a summary section which recapitulates the argument, 
conclusions are offered about paleoenvironemntal variations through 
time at the site-specific level. 
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GROSS STAAT! GRAPHY AND RAOIOCAfmO:I 
Joe's Vdley AltoYe stratigraphy is I!I)sl concisely characterized in 
terms of four superimposed units. The l4lpenr.Qst (Bed III) is a cultural 
deposit containing a nonnal range of artifactual materials of the Fremont 
cultun!. BelO\'l this is a roof collapse deposit of Classive blocks in­
filled by sand (Bed II) which contains hearths but no portable ortihcts. 
The roof collapse totally sealed a deposit containing cultural materials 
of typical Archaic styles. This 10'.Ier deposit, Bed I. 'oilS divided into 
excavation levels on the basis of apparent natural strata distinctions. 
It overlies an older (culturally sterile) depositional Uflit 'oIhich was 
not excavated or san-op1ed. 
A suite of radiocarbon assays establishes the antiquity of the levels 
of the Bed I deposits and confirms the l!:rchaeolog1cal date estimation of 
the Fremont Horizon (Table I). All dat�s are consistant with the relath-e 
stratigraphic positions of the sa:rples collected �nd all but two (RL 4l'J, 
RL 432) are consistant with the typology of directly and indirectly 
associated artifactual ren:ains. The radiocarbon record thus offers sub� 
stantlve evidence s�portlng the sedlr.entological evidence that the levels 
of Bed I which were s�led for pollen analysis represent distinctive, 
seql.ential, depositional intervals. 
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laboratory 
Number 
RL·499 
RL·491 
Rl·49!l 
RL-429 
RL-432 
RL-430 
RL-431 
RL-3S2 
Rl-3SS 
R1.-354 
RL·356 
Radiocarbon Years 
Before Present 
930::100 
141OtlOO 
1 650tl00 
1830::120 � 
246Ot120 
2410+130 
352Ot200 
620Ot190 
676Otl80 
767Ot2l0 
7770+230 
8210+220 
• 
Provenience 
Flrehearth; Bed III 
Flrepit Charcoal, Bed III, Level 2A northern �rea 
Firepit Ch�rcoal> Bed Ill, level 2A northern area 
Charcoal from Firehearths, Bed III. level 2. 
northern area 3-4 om above contact with cul­
turally sterile deposits 
Scattered ctlarco�l at contact between cultural 
and culturally sterile deposits, Bed III level 2, 
northern area 
Ash lens, upper Bed II. No associated cultural 
material this bed 
Scattered charcoal, Bed I, upper level 3 
llood charco�l, Bed I upper l evel 2 
Charcoal, Bed I, level I, Associated with 
feature 30 
Wood charco�I, �se of Bed I,level I,at cont�ct 
with basal sterile 
Wood charcoal, Bed I level 0 
Table I: Radiocarbon assays of Joe's Valley Alcove, calculated 
on the libby half-life of 5568 years. All samples pre-treated 
by Radiocarbon ltd . 
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PAlYflOlOGY 
The sedirrent sa"ll es slbmitted for pollen analysis were of three 
sorts. A series of three sarr.ples \lias collected froo the surface of the 
talus deposits below the rockshelter as readern pollen rain controls. 
The spectra of these saqJles ostensibly identify the proportio n s  of 
pollen of di fferent plant hxa which are trapped and preserved in deposi-
tional environrrents at Joe's Valley Alcove tod.ly. They also identify 
the range of vdriation in pollen frequency values expectable under 
modern environment<!.l conditions at the site location. As Figure 1 
makes obvious. the frequency valLES of this series of sa/TlIles are both 
uniform and distinct from those recorded for the samples from Bed 1. 
The total arboreal pollen (AP) frequency value ranges from 65 to 71.51;, 
the pine:juniper ratio vall)'! ranges between 1.0 and 2.0 and the grass 
pollen frequen� value ranges between 2 and 41. 
The second group of sa.T.ples consists of one collected from the 
Fremont cultural horizon and one from Bed I!. Since a single pollen 
spectrlml is not a statistically adequate basis for interpretation, and 
e�ch of these samples must correspond to very different temporal intervals, 
discussion of them as a set will be forgone. It is of interest, ho.·lever, 
that the pollen record available for the Fremont horizon is not unlike 
those of mo&!rn surface saJill es. Though it is at least 800 year> older 
than any pollen record of the surface series, it is a rreJlber of the S� 
stiltistical population. 
The third group of s<li;i l eS was collected from Bed I in two profile 
series. At profile 235 a single saITi'le was collected from each of the 
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three super-imposed levels of Bed r. At profile 186, saqlles were col­
lected at arbitrary 5 011 intervals. This resulted in the recovery of one 
sample from each of levels 3, 2 and 0; one sarrv1e from a lens deposit 
intervening oen-;een level 0 and level 1 ;  and five samples from level 1 
in stratigraphic order. 
The two saqJles collected fram lev!'l 3 of Bed I have quite different 
pollen spectrum characteristics. The one from prof; Ie 235 yields an AP 
frequency valLe of 53%, a pine:juniper ratio of 95.0 and il grass pollen 
frequency value of 23.1:. The spectrum from tile same stratigraphic level 
at profne 1 86  has an AP frequency value of 1'1.5%, 8 plne:juniper ratio 
value of 12.5, and a grass pollen freql.ency value of 20.6:0, The small 
ni.lTOer of records of this s tratigraphi c uni t makes s tatis ti cal argllTTl:!nt 
for or against the conclusion that both are �r:ters of a single highly 
v�riant population equivocal, but it seems unlikely. This position is 
reinforced by the faet that the pel len record of Bed I level 3 from 
profile 235 is statistically similar to the record from Bed II in most 
regards; the evidence of the surface sareple data that pollen freqt.l!ney 
populations of this locality display little variability; and the radio­
Rc 
carbon evidence that the absolute interval between end of the Bed I 
• 
level 3 deposition and the end of Bed 11 deposition may be of considerable 
duration. The simplest hypothesis to explain the differen<Ebetween the 
two records is tha t  they represent the pollen rains of distinctive in­
tenals within the period of deposition of level 3. Evidence to support 
this hypothesis is not avai lable in the existing record, but I shall 
accept it for interpretive purposes. 
The two pollen spectra of the level 2 deposits of Bed I, by contrast, 
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are rrermel"S of the same statistical population. The spect"." of the 
s�le from profile l35 centlins 9Zi AP, hilS a pine:juniper ratio of 
43.0, and yielded 7.51 grass pollen. The spectrlJfl of the saIJ'4)le from 
profile 186 contains 741 ;.p, has a plne:juniper rdtic of 142.0, and 
yielQ!d lSI grass po llen. CO!T1lared to the population of pollen records 
of tM surfilce and Fremont contexts, those of Bed I level 2 are distinctive 
in their higher roean Pi value. the much lesser significance of jooiper 
lind all types of arboreal pollen other than pine. the hi !tier lIt'an fre­
quenc:;y for grass pollen. and the Tesser significance of chenopod and 
c�oslte pollen. The latter characteristic is probably Induced by the 
mathem(ltiC<lJ constraint o f  the higher pine pollen value, hOolever, rather 
than a reflection of paleovegetation patterning. 
The palynologic�l characte ristics of the six sarrples of level 1 are 
similar in two ways. Fl�t, pollen density in these sa"llles 15 uniformly 
lower ttlan is the case (or the s�les of levels 2 or 3. Second, ttle 
SiI"llles are mellDe� of a single statistical population in which � frequency 
yalues range from 2S to 33.51, pine:juniper ratios range from 1.3 to 65.0 
and grass pollen frequency values range from 35 to Sm::. The palynological 
and stratigraphic characteristics of this population of spectra are lInlque. 
The pollen spectnll1 from level 3 of Bed I at profile lf6 Is sl.lPerflc1ally 
similar, but its distinctive pine:juniper ratio and Artemish pollen fre­
quency value are sufficient to exclude it from ttlis popUlation. 
The pollen records from the deposit between levels I and 0 and frolll 
level 0 at the profile 186 locatlOf1 derive frem stratigraphicelly distinct 
units. Since they are single santJies, it is irrposslb1e to evaluate the 
degree to which they characterize the pollen rain5 of their respective 
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tlorizons by statistical r.ethods. The spectra involved, h<Mever, are IIOt 
silllilar to ea;d\ other oor to rrentlers of the level 1 pollen record popl,lla;­
tion. If ttley are asslnld to be representative records of the two te�oral 
horizons indicated by their stratigraphic position, they indicate that 
the pollen rain of the very earliest htlllal\ occupa;tion of Joe's Valley 
Alcove wa;s dominated by grass pollen (76.0;�) and almost enti rely devoid 
of arboreal pollen (6.:n), while the pollen rain of the succeeding period 
was dominated by arboreal pollen (701). The yo�ger of these records is 
a statistiul llE!:Der of the popuhtlon of pollen records of level 2, though 
its stratigra;phic position obviates the possibility of COllte�oraniety. 
OISCUSSIOfl 
Both the dating and the paleoenvl nm;rental Interpretation of the 
pollen records of Bed I are hindered by l� sa!1ille nl.rl1bers, since radio­
carbon cklting a;nd pollen analysis are statistical operations which rely 
14l0n asseS5�nt of population charac::terislics for accurate results. Each 
of the stratigraphic levels of Bed I Is a differentiable depositional 
event. The durational pararreters of each e\'ent, hcwever, are probably 
not l�ntical at all loci within the rockshelter. Determining the span 
of radiocarbon years represented by any given level of the Bed I unit . then. 
demands mul tiple samples. �:u1tlple saJT91es are a;150 demanded to establish 
a defensibly a;ccurate estimate of the probable mean antiquity of a given 
leve 1. 
There are t:.Io i ndependent lines of evidence, however, which justify 
accepting the a;s5�tlon that the ,1Vai lable dates approximate the antiquity 
of the depositional events expressed as levels in the Bed I deposit. One 
of these is the sequentiallty of the dates, when consi dered In light of 
, 
• 
I 
-their relative stratigraphic positions. Though the accuracy of any one of 
the dates remains unassl.'ssable, it seems likely that only accurate dates 
would maintain relative stratigraphic consistancy. It should be noted, 
in this regard, that the apparent distinction in antiquity between the 
two dates from level 1 is not real, despite their relathe stratigraphic 
positions. The probability that the bdse of the level 1 deposit is in 
fact about 100 years older than feature lJ is almost lnfinitesil'ilill. 
given the standard errors of the two satr.j)les. The duration of the de­
positional episodes is sifT\lly not evaluable from these datil. 
The second line of evidence is the confonnity of these estimates with 
ltIose provided by other cultural and depositional events in the region. 
Archaeological evidence of Archaic occupations in southeastern Utah is 
minimal (Jennin9S 1978)jbut satisfactorily docurrents the prEsence of hU/ll�n 
populations between 8500 and 6000 r<ldioc�r1lon ye�rs B.P. At Pint-Sized 
Shelter, located in the dissected pieanont southeast of the Wasatch 
Plateau, a series of cover s�nd accretion depositional episodes occurred 
interrupted by periods of cover sarld stabilization (Curry 1976). The 
earliest episodes of accretion and stabilization are dated to the 5500-
SOOO BP period by correl�tion with accepted dates for the Altithermal 
interval. Variations in deposition patterns are also dated to the 8000-
6000 BP horizon at Sudden Shelter, east of Salina, Utah (Currey 1980), 
ilIld Ccwboy Cave (Jen nin gs 1980). Such observations do not constitute 
eYi dence suffi cient to demons trate that regionally synchronous modi fi ca­
tions of environrll;nt occurred which precipitated synchronous depositional 
changes during the 8000-6000 BP period. They suggest this hypothesis. 
h!.Mever, to the degree that Jennings (1978) and Currey (1976) have ad-
10 
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vanced int.el1lretations of regional changes 1n effective moisture patterns 
concurrent with climatic variations In the northern hemisphere. Deposition 
variations which occur at Joe's Valley Altove are conSistiUlt with the 
hypothesis advanced, and even predictable from that hypothesis, if the 
Joe's Valley dates are accurate. This serves to place to the burden of 
proof that the joe's Valley dates are Inaccurate on those who would advanoe 
� 
alternative hypotheses for the apparent concordenc:e of depositional 
variatfoos in the regional record. 
Interpretation of the pollen records of Joe's Valley Alcove 1091-
cally pivots not on the question o f  what paleoenvlronr.ental conditions 
they !lay reflect. but whether the records are int.el1lretitlle a t  all. In­
terpretation is justl flable only for populations of pollen records in 
which s�le size is adequate to the task of statistical evaluation . 
Only tl'Ie population of surhce pollen records (lnd the population of 
pollen records of level I r.eet this requirement. and even then the 
(lrg\m!nt would be recognizably weak. What it (111 bolls down to is the 
credibi li ty of the postulate that the single pollen records of different 
sorts frem level 0, the deposit between levels 0 and I, level 3, and the 
'bolo pollen records of level 2 may be treated as characterizing different 
populations of pollen records. 
One basis for accepting this postulate is recognition that each of 
those potential populations is te/lllorally distinct. A second basis for 
accepting the postulate, given that each is distinct, would e)(lst If 
evidence from other locales indicates that variation in populations of 
pollen records during the tir:-e intervals involved is expectable, rather 
Ulan lack of varl"atlon. In essence, we grant Ule credibility of the 
11 
I 
postulate to SOO1e degree If l>'i! grant that the radiocarbon dates for tile 
levels of Bed I are accurate. �Ie grant its credibility further If we 
identify a correspondence In the pattern of pollen-time variation 
occuring at Joe ' s Valley Alcove and other loc�tjons. 
The argument for acceptance of the Sed I radio carbon dates as 
accurate estimates of the antiquity of the depositional units of Bed I 
has been made above. If granted, the pollen-time variations observed 
At Joe's Alcove would be recognized as a series of pollen rain populations 
In which the frequency of arboreal pollen Is modified �st dramatically 
over time. The sequence begins about 8200 B. P.  when the AP frequency 
value i s  at a level barely above the point of statistical significance 
(6.3�). Between that date and the time of the ini tial deposi tion of 
level I, which could not be much l ater than 7700 B. P., the AP frequency 
value increased to a level equivalent to i ts occurence in the modern 
pollen rain (700:). DJring the period of deposition of level I, approx­
i�tely 7700-700OBP, the AP frequency value decreased to roughly half 
of Its value In the prior period. Subsequently, perhaps during the 7000-
6500 BP interval, AP frequency again rose; this time reaching a mean 
value (83�) significantly higher than Is the case In the modern pollen 
rain. 8y 6000 SP, however, A? frequency had again declined (19. 5�). 
Parallel var iations in this sort of time-pol l e n  sequence are known 
for a number of l ocations. In the W!lsatch t>'.ountains, at Sno .... blrd Bog. 
ne!lr Silver lake Bri 9hton, Utah (r�dsen and Currey 1 979), the arboreal 
pollen record of the interval between radiocarbon dates of 792�210 BP 
and 5000+190 is doninated by conifer pollen but incorporates up to 201 
locally overrepresented alder pollen as well. Varia tions c�parable 
12 
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to those of the AP frequency value at Joe's Valley Alcove are thus 
expressed in the relative cooifer: non�conifer pollen frequency value 
rather than the AP frequency. The curve for this statistic (op cit:265) 
shows three peaks for the 8000-6000 BP interval, but the earlier two are 
not segregated by a statistically significant decline and would be considered 
members of the sa�e population by the standardS appled at Joe's Valley. 
At Sudden Shelter, single pollen spectra are available from each of 
the 5 superimposed strata dating between 7090�8S and 631Qt240 B.P. 
(Lindsey, 1980a). (There is a date Qf 790�190 provided for the same 
stratum which yielded the date of 7090+85, but Jennings (1980:20) 
considers it probable that the sample producing the older date was mis­
labelled or ir.1properly collected and dismisses it as valueless') The AP 
frequencies of the pollen spectra dated 7090�85 and 667�l80 B.P. are 
roughly 50% higher than the average AP frequency value for the modern 
pollen rain at Sudden Shelter, while the AP frequency of the pollen 
spectrum dated 6310+240B.P. and that \;hich immediately preceeds it is 
statistically equivalent to the average modern value. The direction of 
variation in the pollen record at Sudden Shelter thus parallels the 
situation at Joe's Valley for the tl'lO te!aporal horizons, but the degrees 
o f  variation involved are not identical. 
At Cowboy Cave (lindsay 1980b) a pollen sequence incorporating 
fifteen spectra covers the B275+80 to 639Ot70 BP period with some gaps; 
twelve of the records are bracketed between the dates of 7215+75 and 
6675+75 flP",attributed to strata IIT:i and lied. The three s p e ctra 
dating B275�80 to 7215!.?5 BP contain 50-60:: AP (mean � 57.2�),whi1e the 
elHen dating between 72l5�75 and 667S�75 contain 20-401: AP (mean�27.3�). 
Though.the available datina control leaves the issue problematical, the 
CO�!boy Cave record is not inconsistent with that from Joe's Yalley. 
13 
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At Sand Dune Cove, north and east of Navajo Mountain, Utah. Hevly 
(1969) analYled pollen samples of deposits associ�ted with artifact 
aS$embleges assigned to the Oe�ha c�plex. Accordi n9 to the asses�nt 
by SchrOedl (1 976). the artifacts associated with the pollen records are 
not older than 3300 BP nor younger than 6200 �� Tn the s�quential ly 
organized pollen record of this interval there are two AP frequency 
peaks, preceeded by and separated by lower values. 
In the La Pl ata Mountains of Southwestern Colorado (Peterson 1 93 1 ,  
Peterson and Mehringer 1 976) variations in the arboreal pollen record are 
dated about 8300 and 6700 B.P. They are tn the sallie directions n those 
in the Joe's Valley record which are thought to date between 8200 and 
7700 B.P., ardbetween 7000 and 6500 P,P. 
On the southern�argin of the Colorado Plateau, in the Arroyo Cuervo 
d \strict of c entra 1 New r'.exico (! 1'\'11 n·\,ti 11 i aJ:lS 1973), poll en records have 
been analyzed which ostensibly cover the entire interval between 9500 
and 1600 B.P. This pollen sequence renalns unpublished because the exact 
correspondence between the sediments an�lyzed for pollen and the radio­
carbon assays dating archaeological contexts have not been assessed In 
detail. Correlation of radiocarbon dates and horizons of dune stab!1 ! · 
lation has been establ ished, however. which all ows I sol ation of the 
portion of the pallen sequence relating to the 8500-6000 BP interval . At 
profile V of Armijo �el ter the lowest s�mpled sediments are estimated 
to date about 8000 BP. Relative AP frequency is high In those samples, 
decl ines In the succeeding sanples, and Increases aqaln In the further 
superimposed samples. The yet more elevated samples, estimated to date 
6000 BP, have loweT AP values. 
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further to the southeast, palynological data of the relevant time 
horizon has been studied on the Llano Estacado of Texas (Oldfield and 
Schoen .. etter 1 964. 1975), where it is identified as the Sand Canyon Post­
pluvial and incorporates part of the preceeding San Jon Subpluvial. 
Radiocarbon dates indicate that an AP frequency increases paralle1in9 
that observed in the deposit beneath level 1 at Joe's Valley dates 
prior to 7000 �P,Jand two n(lTe recent AP increases sepJIrated by declining 
values occur within the 7000-5000 or 1oo0-4QOO �P4 interval {See discussion 
of the Lubbo<::i: Lake IT location, Schoenwetter 1975:116}.  
As �ight be expected, the degree of correspondence in time-pollen 
sequences with that observed at Joe's VAlley decreases with distance. 
But the general relationship between temporal horizon and relative AP 
frequency value expressed at Joe's Valley is the same as that expressed 
elsewhere in southe�stern Utah and even further south and east. These 
correspondences could be accidental, but the fact of correspondence 
justifies consideration of the time-pollen sequence as $ufficiently 
credible for interpretation. 
PAlEOENvIROtmENTAl INTERPRETATION 
Paleoenvironmental interpretation of the p�lynol09ical sequences 
of Snowbird Bog (Hadsen and Currey 1979) is based on the conifer frequency 
value and spruce:pine ratio. At Sand Dune cave (Hevly 1969) interpretation 
is based on the juniper frequency value and a general comparison of pre­
historic and nodern surface sanple pollen records. At Cowboy Cave 
(lindsay 1980b) the Artemisia: pinyon + juniper pollen ratio was used. 
Paleoenvironmental interpretation of the Joe's Valley Alcove pollen 
15 
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sequence could be made on similar grounds, except that the elevation of 
, 
this site makes assessment of the plne:juniper ratio preferable to use of 
the spruce:pine or other ratios. tt seems more judicious, however, to 
undertake interpretation of the Joe's Valley Alcove sequence in a dis� 
tlnctive fashion. 
The Snowbird Bog palynological record constitutes one of the three 
foms of data leading to Madsen and Currey's paleoenvirorYllental re<:onstruction. 
To achieve that obje<:tive. they integrated the infonnation on pollen Volri-
ations occurring through ti�e with the local record of sequential variations 
in the depositional history of SnOwbird Bog and also with an assessment 
of late Quaternary glacial history of the little Cottonwood Canyon 
area of the Wasatch r1ountains. For the 8000-6000 BP interval, the result 
Is reconstruction of terlperature conditions based upon a prior reconstruction 
of local vegetation patterns: 
About 8000 years BP the coniferous forest cover 
increased markedly, probably as a result of warmer� 
than�average ter.operatures which allowed conifers to 
invade sagebrush-dcminated knol ls, ridge sides, 
and alpine meadows . • .  Between 5000 and 5000 years 
BP tenperatures declined slightly but continued 
to be warmer Uan average. (Madsen and Currey 
1979:266) . 
ThoU9h they did not incorporate the resulting inferences in their paleo­
environmental reconstruction, �1adsen and Currey also argued (op. cit 264� 
266) that change through tim! in the spruce:pine pollen ratio a t  Snowbird 
Bog ·pro�bly provides an estlr..ate of relative soil lIIOisture . . .  • This 
a.ddS a dirr:ension to the reconstruction that Hadsen and Currey did not 
elaborate. since two maxima ill the curve plotted for the spruce:pine 
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pollen ratio occur in the 8000-6000 year W'flinterval (op.c:it:265). Taken 
in terms of the Kolocene average spruce;pine ratio, these m�xima are not 
significant indices of wet conditions of paleoclimate. From the perspective 
of the particular 2000 year interval, however, they indicate the occurence 
of an earlier wet horizon at 7921J:1:.21 0 ,W't1and a later one preceding 
6000 BP separated 
about the same as 
by a period in which soil 
those of l871J:1:.1l0tp� r:loisture conditions ... ·ere 
Hevly (1969) interpreted the pollen record of Sand Dune Cave in 
paleoclimatic terms as well, but concerned himself with relative moisture 
divergences from modern cliMatic conditions. Drawing upon comparisons 
of the fossil and modern pollen records ,Jhich would identify vegetation 
distinctions and similarities, and on biostratigraphic correlations with 
the alluvial pollen chronology presented earlier by Mehringer (1967a), 
Hevly concluded that the pollen records of 
" . • .  Strata II and IV could correlate with ... mesic inter­
vals, in which case Stratum III ... ·ould ddte approximately 
between 8,500 and 10,000 BP" (Hevly 1969:395) 
Hevly had previously argued (op. cit:393) that the similarity in pollen 
SPectrum between Stratu� III and modern �urface sample, of 10Cdl juniper 
savanna indicated a prior pattern not significantly different fro� 
today's. Thus the "mesic" pattern inferred above relates to that standard. 
However, Schroedl (1976) has !:lore recently assessed the antiquity of 
artifactual mdterials of the Desha Complex, and suggests that none pre­
date 8300 B.P. or post-ddte 6200 BP. If Schroedl's evaluation is adopted, 
the ''rr.esic interVdl" represented by the pollen record of Stratum II  at 
Sand Oune Cave must be no  older than 8300 B.P., that of Stratum IV can 
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-be no younger th�n 6200 B.P., and an interval o f  moisture conditions 
similar to those of today sep.trates the two. 
Jennings et.!!. (1960:201) offer the cautious sunnary inference 
that the 8400-6300 B.P.  intenal was one of "favorable en�irOMlental 
conditions" at Sudden Shelter, though Jennings' (1978:92) earlier 
asseSSr.1ent of the paleoecological evidence was that a horiUln of "consider­
able effective moisture" in the 8000-6000 B.P. interval was followed by 
a "markedly drier regi�e" until ca. 4000 B.P. Jennings (1978:92-3) also 
dhcusses the occurrence at Cowboy Clive of radiocarbon d�ted "iddens 
separated by culturally sterile sand deposits. He eshblishes tIM! prob­
abil i ty that the hori 20ns of sand depos it Ion refl ect periods of arid lty, 
allowing one to conclude that a dry interval occurs between B275+80 
and 7215+75 B.P. The duration or placement of the dry period within that 
interval, however, is not assessed, and the aboreal pollen frequency 
values of sediment samples of this antiquity indicates that one or more 
relatively wet episodes may also OCCur within that time span. 
An em.:ompassing paleoclimatic model is suggested by these segregate 
studies from the Wasatch range and adjacent portions of the Colorado Plateau 
in Utah. It ",ould appear that independent variations in both temperature 
.nd precipitation occurred during the 8500·6000 B.P. interval, relative 
to Ve p-esent. The entirety of tteinterval may be modelled as warmer than 
is the situation today, oot relative variations index a cooler than 
average period within the 7500 BP to 6500 BP millenium. Generally 
speaking, the 8200·6000 BP interval �y be �odelled as about as arid a� 
it is today, oot relative varililtions index a wetter period essentially 
COincident with the somewhat cooler interval and an earlier quite wet 
18 
-period date<! at 7920;!:.210 B .  P .  at Snowbi n:! Bog anel 82751:.80 B.P.  at Cowboy 
Cave. Acceptable rael1ocarbon elates for the strata at Cowboy Cave and 
Sudelen Shelter that proviele palynological evidence of the younger wet 
period are 72151:.75. 7090,:85, and 6670::180 B.P . . A date of 6675.!?5 8.P. 
for a superimpose<! stratlJl!l, however, applies to pollen recor<!s deposited 
subsequent to t�e event. A T;',inir:lur.1 l imiting radiocarbon date for a 
pause in the deglaciation process at Cottonwood Canyon (7515�180 S.P.)  
� ...... 'j ........ jt ... ..... t 
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interval. The younger wet period. then, which 
is also a period of somewhat cooler conditions. seems to date closer 
to 7000 than to 6500 B.P. The general pic�re seems to be one Of warm 
wet con(\ftions &s early as 8300 BP; fol l o�ed by a warm interval as arid 
as the situation today; suceeded by a sonewhat cooler wet period dated 
as early as 7500 and as younq as 6700 B . P . ,  which was yet warmer than is 
r 
the case today; suceeded by another warm d"y period to at least 6200 B.P. 
On a broader geographic scale, this model i s  conslstant with the 
record of Cordll1 ieran glacial advance intervals proposed by Porter and 
Denton (1967). There are only two advance intervals Indicated for the 
period of concern: Pinedale tV--dated 8220+260 S.P.  in ��ntana--and 
Pinedale V. which is dated in the 7000-5000 8.P. range. Pinedale IV 
is widespread in the COI'Q i l l  era aod is corre]a ted wi th the Cochrane -
COburn !Jlaci�l advance i n  eastern Canada. Pine<!ale V Is well evidenced 
only in the Sierra Nev�da rjorth of lake Tahoe (Birkland 19641. though the 
Haunt Ord 9laciation In the \1hite rlountains of ArlloM (Merrill and Pewe 
1972) aod the Ter:Jple lake 9laciation of the Sangre de Christo Ikluntains 
of New He�ico (Richmond 1963) �ay be correlates. 
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The nodel is also consistent with the paleoclimatic reconstruction 
offered by Ilehringer (1977) for the great Basin Provirte, qenerated 
through his review and synthesis of £eological, plant macrofossil, 
faunal and plant microfossil evidence: 
Short tem reversals of faJ trend [toward arid ity) 
probably occurred Shortly before • . .  8000 B . P .  By 7500 
radiocarbon years ago, conditions were much like the 
present. Sene researchers have suggested the persistence 
of extre8e arid cli�ates, hotter and drier than the 
present, for the next 3000 years. Perhaps tnis view 
is oversir.:pl Hied as there i s  some evidence for a brief 
increase in effective n-.oisture sometil'le between 6500-
5S00 radiocarbon years ago. (I�ehringer 1977:148-149) 
To the southeast, Oldfield and Schoenwetter (1975) have reconstructed 
clioatic �oisture fluctuations for the llano Estacado whiCh are also consistent 
. 
with the model . They date the wet conditions of the San Jon SUbpluvial to 
the horizon of t�.e Cochr�ne o;.hchl advance (op. clt:17\)  and SUflgest 
(op. cit:169) that the dry intervals of the succeeding Sand Canyon Post-
pluvial were essentially similar to those which occur today while the wet 
interval was brief and lacking the intensity of a sub-pluvial event. 
The model, then, se�s not only to constitute a synthesis of 
paleoenviro�ental reconstructions of the Wasatch range and adjacent 
territory, but also to identify paleoclimatic variations conslstant with 
Interpretations of paleocli�atic changes suggested elsewhere in the arid 
�erican West. Rathe� than att�pt to confirm this general model through 
independent intl'rpretation of the Joe's Valley Alcove pollen record, i t  
sel!l1s judicious to consider the less ccmplex issue of the degree to which 
the Joe's Valley Alcove r�ord neets expectations generated by the 
general regional �odel. 
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T�ere i s  no reason to presume that the Joe's Valley Alcove record 
would conform to � general model of regional paleoenvironmental 
variation .  Ind�ed. there are three good reasons why WI:' should expect 
that there would be no such relationship. First, the components of 
the Joe's Valley record do not have sufficient internal statistical 
strength to support argument that one or More pollen spectra may not 
diverge fror.J the !T.odel as a result Of chance. Second, and perhaps !r.ost 
important. the records fran Sudden Shelter and Cowboy and Sand [)Jne 
Caves (which are significant to the generation of the model ) ,  the 
record from Lubbock l I on the Llano Estacada (which Is pertinent to 
documenting that model has broad regional appl icabil ity), and the record 
from Joe's Valley � l l  derive from archaeological contexts. The prospect 
that associated cultural activity may have infl uenced the pollen frequency 
values of those locations i n  ways affecting paleoclimatic interpretation 
I s  decidedly real (note lindsay 1980a:l6S). Thin:!. though the model i s  
consistent with paleoclimatic Interpretations advanced for pollen sequences 
of the Great Basin and llano Estacada, i t  is not consistent with those 
advanced for southern Arizona (t�rtin 1963). Tule SpringS, Nevada (Mehringer 
1967b ) ,  Chaco Canyon (Hall 1977) or the Chihuahuan Desert (Bryant 1 97B; 
Meyer 1973). Though the i110del is co nsistent with the paleocl imatic 
inferences generated by analysis of Cordilleran glacial activities, i t  i s  
inconsistent with the inferences generated by analysis of dated fluctu�tions 
i n  the level of great Salt lake (Curry and r�dsen 1974; ��dsen and Berry 
• 
1975:398), or of vegetation c�nity modifications developed on the 
basis of dated fossil pack rat middens (Van Devender and Spaulding 1 979) . 
The general model suggests four expectations that would be ful· 
filled by the Joe's Valley record If It were applicabl e :  
" 
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{ l l  H i g h e r  grass pollen frequency values should be evidenced 
(or the 8300-5000 B . P .  interval than i s  the case for modern surface sClr.lples 
(paral leling the consistently higher grass pollen frequency values at 
Sand Dune C"ve <lnd the higher conHer frequency values for the Interval 
at Snowbi rd Sag) as indices of relat i vel y higher paleotemperatures. 
However , a variation in grass frequency should be evidence for II cooler 
period between 7500 and 6500 B . P .  
( 2 )  Variations in the pine:juniper ratio (paralleling those of 
Sand D.me eave and the pine:spruce ratio at Snowbird Bog) should occur as 
indices of relative change ir. pa1eoxericity. Maxirna of the plne:junlper 
ratfo should occur in the periOd dated 792a+210 and 8215�80 B . P .  and again 
in a period bounded by dates of 7500 and 6500 S . P . ,  separated by a period 
during which the pine:Juniper ratio should approxiMate that of the 
modern surface sampl es. 
(3) The variation in pine:juniper ratio indexing moister conditions 
i n  the 7500·6500 B . P .  period should coincide with the variation in grass 
pollen frequency values indexing cooler conditions. while a siMilar 
relationship should not be evidenced for the earlier �ist period. 
(4) The pine:juniper pollen ratio value for the earlier period of 
moister pal eocl ir'late should be distinct from that indexing the later 
period of moister conditions in a fashion that indi ca tes the earlier 
period was of a distingufsable intensity. if not duration . 
The grass pollen frequency values of the surface samples range 
from Z to 42:. Those of Sed 1 range frm 7 . 5  to 76.0, conforming to the 
prediction of the general "odel regardfnq this index of higher temp· 
erature th�n occurs today. Two variations occur in the grass pollen 
- -
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frequency during the deposition of Sed I ,  however, where the general model 
predicts one should occur. There I s .  a s  predicted by the model, a decline 
In the grass pollen frequency towards the �odern standard I n  l evel 2 of 
Bed I ,  which is dated 676Q+lBOB.P . .  But a statistical l y  equival ent 
grass pollen frequency also I s  recorded for the deposit between levels 
o lind 1 .  which must be bracketed between the dates of 821C+220 and 
7770:!.230 B.P. 
The variations In plne:juniper ratio predicted by the general model 
are Observed i n  the Joe's Valley sequence . The }'Ounger maxlr.um occurs 
In level 2 (range 43.0 to 142.0), and the older naxl�m (66.0) I s  recorded 
for the deposit between l evels 0 and 1 .  Tlepine:junlper rUlo for the 
slIITIpl e collected at 183 em at profile 126, level l ,  is 1 . 3  Md the ratio 
for the level 1 sanple from profil e 235 I s  4.5. These approximate the 
situation for the modern surface sanpl es, ',Ihere the range I s  1 . 0  to 2.0 .  
The Joe's Valley record of variation I n  pine:juniper ratios does yield 
two values, however, which are not coopletely i n  accord with tlt!model . 
The stratigraphically youllgest sanpl e frern level 1 produced a pine: 
juniper ratio of 56.0, which I s  consistent with those of l evel 2 
records but not similar to those which must represent an earlier period 
during the deposit ion of level 1 .  The stratigraphical l y  ol dest productive 
pol l en sample of l evel l ,  which i s  not fron the base of the level, 
yields a pine:juniper ratio of 22.0. This is signifjcantly higher than 
modern sample v�l ues but not a maximal Yalue. Basically, the results 
for these sal:lples are not those pred icted fro::! the general model , but 
they do not confl ict with it either. The r.:odel predicts na�lmal pine: 
Juniper ratio Yalues for certa in periods of til:le, not depostional units. 
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The str�ti9raphically youngest sample of level I probably �Ias deposited 
a t  the a ppropriate time. Alternatively, the r.Jodel does not der\and that 
the entirety of the time period between the t�� �xima will yield pine:junlper 
pollen ratio values approximatl�y l i �e those of modern samples; only that 
such values will occur during that period. In fact, this is the situation. 
The thin! expectation predicte-d by the general model is that the 
rel a ti onship between pine:juniper and grass frequency values i n  the 
samples illustrating maxim� in the moisture curve will not be similar. 
That i s ,  that the pine:juniper ratio maximum of level 2 will acc�p� 
l«o"'�""1 
grass pol l en frequency values of a d i fferent order than those which�the 
maXimUM p i ne:juniper ratio value of the sample from the deposit between 
levels I and O. This is not the ca'l.e; the rr.ean grass pollen 
frequency value of l evel 2 ( 1 1 . 2S�) is statistically indistinguishable 
• from that of tile deposit betlo.'een levels 1 and � ( 12. 5';). 
The expectation that the oine:juniper ratio values of the two 
maxima horiZons should be distinct is also not confirmed by the Joe's 
Valley record . In part, this may be a function of the necessity of 
drawing comparisons between a single record of the older interval (66.0) 
against two di sparate records (43.0 and 142.0) for the younger i n terval . 
AS was noted earlier, though , the general character of the older 
record i s  such that it I'IiIY be accurately described as a memberof the same 
statistical population as the t�� younger records .  Though sampling 
error could account for the lack of correspondence between results observed 
and resul ts predicted by the general !:lOdel , the weiakt of evidence i s  
against that interpretation. 
At first exposure, it appears that the general r.'Iodel is no more 
" 
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�pplicable than not. One could therefore conclude th�t the Joe's Valley 
pollen record i s  ei ther (a) influenced by factors not accounted for by 
the oodel , such as human behavior, or (b) a demonstration th�t the 
model i s  an inaccurate representation of the sequence, character, duration 
and intensity of paleoclinatic events. But there are problems with both 
these conclusions. if either conclusion tJere ful l y  just1fied, i t  
would be a t  least very curiOUS that the Joe's Valley record would have 
... 
the particular relationship that i t  appears to have the general model . The 
• 
model predicts very specific grass pollen frequency value relationships 
between Bed I and modern surhce sample records, and very specific ti me� 
pollen variations i n  pine :juniper ratio values relative to the modern 
surface sample pine:juniper ratio values. These are i n  fact observed. 
I t  pred icts finer scaled distinctions in relative relationships of the 
pollen records of certain t�poral in�erva1s which are not observed. 
However. the Joe's Valley record does not express data patterns of sorts 
which �re inconsistent with the r.1odel either. If the Joe's Valley 
record were actually infl uenced by "other factors " ,  or if the model was 
wholly in�ccurate. one would expect even less conformity between the 
rodel and the Joe's Valley record thlln i s  observed . 
My suspicion i s  that the lack of corrE'spondence between predicted 
and observed results has been generated by t� factors. One Is that the 
!'lOdel i s ,  indeed, qulte genE'ral i n  th�t i t  references conditions occuring 
over an eno�us ge09raphic territory. The other i s  that the specific 
expectations of the model are differentially evidenced at various locations 
within that territory. 
For example, the inference that the b,o intervals of mesic conditions 
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are separded by an interval of xeric cOnditions $lmihr to today' '>  is 
based upon evidence f� the Great Basin, the ll ano Estacada, Sand Dune 
Cave and Cowboy Cave. The weight of evidence justifies this character­
ization of conditions in the general �odel and leads to the prediction 
of certain results at Joe ' s Valley , But the record from Snowbird Bog 
is not consistent Io'ith this aspect of the general model. At that site 
the spruce:pine ratio values reach minima during this interval which r.1ay 
be interpreted i n  the fashion predicted by the model. but which also 
are open to the interpretation that local conditions were more Kerlc th<ln 
occur today. In ,lnother case, the inference tllilt the two intervals of 
r.1eslc conditions were not sir.1ilar in duration or intensity i s  based 
upon evidence fror.! the Great Basin a.nd the Llano Estacado . The evidence 
from Sand [).jne Cave, Cowboy Cave and Sudden Shelter does not address thi s 
inference, and that from Sn�',· .. bird Bog is not congruent with i t .  Though 
the weight of evidence supports the model as proposed, the specific 
evidence provided at particua r  l ocati ons within the broad geographic 
area to which the model applies is not universally consistent with 
expectations generated by the model . 
My Inclination i s  to rec�nize that the failure of the Joe ' s 
Valley record to meet all the expectations Of the general paleocl imatic 
model are effects of scale, "hile the con�ruence of the record and certain 
expectations suggests that the �del Is accurate as a general reconstruction. 
Neither palynological nor paleocl imatiC theory are inconslstant with this 
Interpretation. Palynological theory recognizes that the pol l en records 
of specific locations are condi tioned by ecological parameters existing 
within the source territory of plants contributing poll en to the observed 
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spectrum. Though these p�rameters are highly influenced by regional 
climatic conditions, they are also significantly affected by local 
factors influencing the vitality of source plant populations and the ways 
in which the local pollen rain is produced and dispersed. Similarly, 
paleocli�tic theory recognizes that the paraoeters of regional-
scale climatic conditions are not identical to those expressed on a local 
scale. While global. regional and local paleoclimatic trends and episodic 
variations (j-aracterize the Holocene, geographic scale conditions the 
precise fashion by which they "ay be characterized. 
SUW!ARY 
The Joe's Valley Alcove radiocarbon dates and pollen records are, 
in and of themselves, inadequate for confident interpretation of the 
antiquity and duration of pa1eocliDatic events. Interpretation of this 
sort requires the confidence generated by statistically adequate popu. 
l a tions of radiocarbon dates and pollen samples controlled by strati· 
graphic position and episodic patterns of deposition. There were not 
enough radiocarbon dates generated per depositional unit, nor enough 
pollen samples collected per depositional unit, to satisfy these 
d�ands a t  Joe's Valley. 
Development of a paleoclimatic reconstruction from the available 
record thus hinges on tltlO argument s .  The first argument proposes thH 
the radiocarbon and palynological records, despite their statistical 
inadequacy, constitute evide� which may be interpreted i n  paleoclimatic 
terms . because there is a high degree of correspondence behleen the data 
provided at Joe's Valley and that provided else�jhere in southeastern Utah. 
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DenJnstration that the radiocarbon dating of the Joe's Valley depositional 
units and certain pollen statistics are congruent with those obtained at 
other locations does not prove that the Joe's Valley record i s  interpretable . 
It argues, nOh'ever, that the Joe's Valley dat� i s  not less interpretable thiln 
other data sets from the region, and places the burden of proof that the 
records are not interpretable on those who remain skeptica l .  
The second arguMent addresses the question of the nature of the 
paleoclimatic conditions -.:l\ich occurred at Joe's Valley Alcove between 
8200 and 6000 radioCilrbon years ago, how those conditions varied through 
time. and the duration and intensity Of the various paleocl i�atic episodes. 
This argunent progresses through the est�bli shwent of � general paleo-
c11matic madel b�sed upon the evidence and interpretations offere4 at a 
number of locations. The geographical scale of the general model en­
ccrnpasses the territory fran the Great Basin of the '.Iestern IJnited States 
through southeastern IJt�h to central New I'.exico �nd the Llano Estacado 
region of western Texas. The model .. /as utilize4 to identify a suite of 
• 
four expect�tions regarding the interactive relationships of radiocarbon 
dates and pollen records at Joe's Valley Alcove. To the degree that the 
observed data correspond to these expectations. the records from Joe's 
Valley have been interpreted as expressions of the general Model . To the 
degree tllat they diverge, I have chosen to interpret them a s  local paleo­
climatic variations of the general model . This clloice is justified on two 
grounds. first, both palynological and paleoclkatic theory acco::nodate 
such a position and indicate that i t  is no�al ly a necessi ty for precise 
reconstroction. Second, sir.lihr local ized devi�tions frem the 
general nodel se� evidenced in the records o f  other localities in 
southeastern IJtah. 
" 
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T�e paleoclimatic reconstructions offered below for the time 
intervals represented by the deposit1onal units of Joe's Valley Alcove 
/'lay be viewed by tllase fa;:!i1 iar with pollen analysh as speculative Dver­
interpretations of an inadequate data set. logical ly. thou9h, acceptance 
o f  tile above arg�ents justifies assessment of the data set as adequate 
to the deNnds of interpretation by the standards applied to comparable bodies 
of data. The reconstructions are most aptly characterized fro:l1 the 
perspective of deductive logic as testable hypotheses generated from, afld 
l imited by. valid available data. 
The thing that di fferentiates this reconstruction from others 
that have been offered ( e . g .  lindsay 1 9803, 1980b, Peterson and Hehringer 1976) 
is the geographic scale to \1hich i t  applies. Traditional ly, pollen 
studies proffer paleoclimatic reconstructions of a general nature I n  
order to present conclusions applicable to fairly extensive geographical 
olreaS. In part. tllis I s  a function of the use of lacustrine and bog core 
data, which tends to reflect the pollen rain of entire basins of deposition 
and smooth independent records to points on cunes. In part, it reflects 
the traditional concern of paleobotanists and Quaternary geology with bio­
stratigraphic correlations over extensive areolS, reconstn.Jction o f  the 
characteristfcs of vegetation biooes . and considerdtions of synchronous 
paleoclimatic variations of continental scale. MY concern i s  paleo-
clir.loltic reconstn.Jction of value to archaeological study, scaled to the 
geographic level of the site dnd Its presumed catchment area and relevant 
to the anthropological Issue of the effects of environmental change o n  
syster.ls of human adaptation. I 1'\ake no apologies to those who contend 
that the technique of pollen analysis 1'\dy not be adequate to monitor 
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paleocl imatic variations of this li�lted scale. The fact that pollen 
analysis is not nonmally utilized as I use i t  here Is relevant, but the 
reconstructions I offer are testable hypotheHs. not speculations. 
Skeptics are invited to subject them to any independent tests they 
de� appropriate. 
corlCLUSIONS 
The paleoclimatic reconstruction offered for the period of Archaic 
occupation of Joe's Valley A1co'le is best expressec! a s  a series of 
episodes distingui shed by temperature and mosrture variations. Relative 
to the climate of the area today. it se/!f;lS ah;ays to have been warmer but 
never drier at this location between 8200 and 6000 8.P. Relative to the 
paleoclimatic conditions for the broad geographic lIrea monitored by 
the general node1.  the Joe's Valley Alcove locality differed from other 
locations as regards both the duration and intensity of c1i�4tlc variations. 
The sequence and directions of paleoclimatic changes expressed in the 
general �el . however, $e� to occur universally. 
The earliest paleoclimatic episode I:'IOnitored by the record at 
Joe's Valley Alcove is directly dated 8210,!.220 B . P .  It seems not 
c 
unlikely that the characteristic)ir.latic conditions of the episode 
fall In the earlier portion of the one si[J'la ran-;:e. however, since t� 
subsequent epi sode is dated as occurring by 7920;!:.210 B . P .  in Hasatch 
Range and I'loly date as early as the 8275:.80 B , P .  dHe Indicated by the 
pollen record of CO'<lboy Cave. A date closer to 8300 BP wuld also be 
more consistant with Peterson's ( 1 981 ) resul ts. As nonitored by the 
grass pollen frequency. this episode appears to represent a time which 
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was not significantly warmer than today but as warm or warmer than any 
other episode during the Archai c  occupation. The ptne:junlper ratio 
value apparently monitors physiologically effective 5011 moisture rather 
than cl inatlc l'lOisture. Ta�en i n  conjunction with the Ai' frequency 
statistic, which is thought to monitor tree density responding to the 
Cs..I\Ot�"'t.'lt ...... 1'110) 
general precipitation pattern, hO\,ever, a paleocliClatic reconstruction l'!1ay 
• 
be offered . Ouring this episode soil �isture conditions approximated 
those of today but arboreal density reached a niniml.ll!l level . The 
implication i s  an episode of extreme climatic aridity ,  apparently 
modified by a strongly seasonal prec i p i tation pattern which provided 
50il lIIOi s ture during the growing season. The earl iest episode, then, 
seens to be one of intensely arid and quite tlann paleoclimate i n  
which the stom pattern may have been l imited to convectional precipitation 
during the sumer nonths. !t i s  not c1esr "-'hen this episode began or 
how long It lasted, but peak conditions probably were encountered before 
8200 B . P .  and the episode most l i kely ended before BOOO B . P .  
The succeeding paleocllr.1atic episode dates !Jrlor to 7770�230 B . P .  
a t  Joe's Valley and i s  directly dated a t  7920+210 at Snowbird Bog and 
B275+80 a t  Cowboy Cave. Jud9in9 by the very l imited deposits referable 
to this episode at Joe ' s  Valley, it seens to have been of significantly 
shorter duration than the preceding lind succeeding episodes. Ny g�ess 
is that I t  occurred for not more than the 200 years between BIOO and 7900 B . P . ,  
and Clay not Mve lasted a s  ruch a s  a century. This i s  the episode 
characterized as the earlier wet interval i n  the general model. 5011 
moisture levels seem to ha�e been at least an order of magnitude above 
those Jr.onltored today by the pine:juniper ratio, though tree density 
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seens to have been in tke range of that existing at the site today. 
Tke inplitation is th�t absolute precipitation values may not kave been 
signi fi!;:antly higher than occur today but �Iere seasonally distributed 
to a different physiological effect . As �onitored by the grass pol l en 
frequency value, paleotenperatures were significantly wanmer than occur 
today but not as warm as toose of tke prior episode. The secol'ld episode. 
then, appears to have been one of a!:IeliorHed climate. It seems not un­
l i kely that winter temperatures were less severe than they are today ; 
that SUrTTler temperatures were not as high as Ilad been the case a century 
or two earl ier; and that rainfall was di stributed through a l onger growing 
season, thou'!h it was not unusually plentiful.  The dur<l.tion of this 
episode. however, W<l.S quite short. 
The third episode of the sequence is represented by the pollen 
records of level I of Sed I at Joe ' s Valley, 11hich provided a radiocarbon 
date of 7670+21 0 S .P. level I i s  the thickest of the Archaic occupation 
hori�on deposits. suggesting that the episode it represents had a lon� 
duratlonal span. This inference is congruent with Jennings (1978) argunent 
that a "markedly" dry interval represented a t  Sudden Shelter and Cowboy 
Ca�e is tenninated by 7215=.75 S.P.  Granting the estimated terminal 
date for the prior cl imatic episode (7900 B . P . ) .  the third episode 
seems to have had approxlr.111tel.y five to six centuries duration. At 
Joe's Valley the pollen samples l i kely to represent the earliest portion 
of this epi sode yielded insufficient pollen for analysi s .  It i s  thus 
possible that the paleoclimate of the 7900-7200 S.P. interval was not 
as uniform as suggested by the available positive evidence, though 
neither the general Model nor the data from other southeastern Utah 
sites supports such a hypothesis. 
J1 
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As monitored by the �rass poll en frequency, paleotemperatures are 
indicated to be somewhat warner than was the: case i n  the: preceding episode:. 
Pal eotemperatures may have approached the: level ind icated for the earliest 
episode In the first century after 7900 B.P .  Soil w�lsture l evels 
apparently varied through the episode frOl:l a situation similar to tllat 
occurring today to markedly (but not extrer.:ely) more, and tree density 
seens to have been about half that of today or the precedlnq episode. 
These indices Imply that precipitation was not only lower than occurs 
today but prooobly bheasonal in cha\"acter. Interva l s  of drought may 
have occurred ... Ithin the episode. 
The duration of the paleoclimatic episode monitored at Joe's Valley 
by tile pollen records of Bed I level 2 i s  the most difficu l t  to assess 
from present evidence. The associated date of 6760+180 B . P .  represent5. 
• 
a sitlJation relatively l ate in the depositional history of this stratlJlTl. 
The high AP frequency aSSOCiated ... ith the 7215.:7 5 B.P.  date lit Cowboy 
Cave and the 7090+85 date at Sudden Shelter correlates with that of 
Sed I l evel 2 at Joe ' s Valley, but Mehringer ' s  (1977) estimate of the 
earliest date for the correspondin9 epi sode i n  the Great Basin is 
6500 S.P.;  the termi nal date for the corresponding Pinedale V glaciation 
i s  estimated as late at 5000 B . P . ;  and the minimal antiquity for the 
Desha Complex at Sand [kine Cave and el se'ilhere is estimated by Schroedl 
(1976) as 6200 B.P. To ccnplicate the problem, level 2 of Bed I at 
Joe's Valley can be divided into an earlier and a later substratum on 
the basis of the proportions of clay and the degree of charcoal staining. 
The radiocarbon sample was coll ected fron the later substratum but the 
precise positions of the pollen �Dles relative to the microstratigraphy 
J3 
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were not recorded. Lindsay (1 980a :261i, 265-266) has di'>missed the 
date as a potentially spurious associ<ltion with the pollen reconl. but 
PlY interpretation of the evidence is that a temiMl date for this 
episode at Joe ' s  Valley 15 probably very close to the radiocarbon date 
of 6760+120 B.P. Though level 2 does not have as great an average 
thickness as level l ,  Its s!"{!imentary matrix i s  dO':llnate<l by particle. 
of Sr.IiIller size. The inference that it represer.ts n '"'-Ich or nore 
absol ute time i s  therefore not unreasonabl e .  tly guess i s  that the fourth 
lid leoc1lmatic epi sode a t  Joe ' s Va 1 1  ey endured thrOU9h r.ost of the 7200-
6500 B.P. interyal . 
The 9rass pol l en frequency value of the 11"'1'1 2 samples froo Joe ' s  
Valley indicates a paleotemperature regime markedly cooler than the 
preceding episode yet Si9nificantly wamer than occurs today. The pir.e: 
juniper ratio values, whic� are of the s�e order as those of the seccr.� 
paleoclfr.Jatic episode, indicate quite hl!)h 5011 moisture 11"/1'15. The AP 
frequency statistic, whiCh i s  si�nificantly higher than that of the s�rr�ce 
sanples and considerably ocrI' Influenced by pine pollen, indicates the 
highest tree density values experienced durin9 the period of Bed I 
deposition . The record suggests an episode of long duration prior to 
Which a significant climatic change had occurred . Both winter and su�er 
temperatures were lower than I n  the preceding episode. Precipitation 
was ruri:edly IIlOre abundant than is the case today, and was probably dist­
ributed through all seasons of the year. 
The final paleocllr.atic episode associ ated with the Bed I occup�tions 
of Joe's Valley AlcoyI', fn my estimation, is reflected in the poll en record 
from level 3 at Profile 186. The radiocarbon date frOQ this level 
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(620�190 B . ? ) was collected 1 5  em above the base of the stratum and is 
thought to mark the approximate end of the Bed I occupation. The Snow· 
bird Bog record documents the inception of a subsequent, non-corres�nd'ng. 
wet paleocllm<ltic episode prior to 5600+180 B.P. I t  would appear that 
the final paleoclimatic episode rrpresented i n  Bed ! at Joe's Valley was 
not of the duration of the two prior episodes. Depending upon where one 
guesses the Inception horizon of the subsequent episode a t  Snowbird Bog 
to be, one �y estimate the duration of the final episode at Joe's Valley 
between a minimum of 100 and a maximum of 700 years. My suspicion I s  that 
an Inception date of 6500 B . P .  and a termination date of 6200 B.P. afe 
the most reasonabl e. Indicating a duration of 300 years. 
The grass pollen frequency value of this fifth episode i s  of the 
same order as the second episode, and the pine:jun1 per ratio and the AP 
• frequency value p�rallel those of the third episode. The rccOnl Imp11es 
ree�tabllshoent of the sort of paleocl1matic pattern wh1ch had exi�ted 
• 
i n  the 7900-7200 B.P. period. Though cooler than i s  the situation today, 
the episode was one of wann condit1ons and 10,,·er rainfall than OCCurs 
at present. Storms were probably 1 1nited to the winter and sunrner 
seasons, and drought years may have been COImIon. 
ARCHAEOLOGICAL IMPLICATIONS 
The regional model and s i te-specific reconstructions of Archaic 
Horizon paleocli�tic changes which have been presented above bear upon 
fairly broad i s sues of Southwestern prehistory. Thls does not occur 
because the reconstruct1ons which have been offered are demonstrably 
valid. Indeed, 1 am well aware that they are presented a s  (as should be 
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considered none other than) evidenced hypothe5es open to Independent 
confirmation or rejection on the grounds of �ddltional or other data. 
The reconstructions bear upon broad issues becuese whether they are accurate 
or not they raise questions about the ways archaeologists have thought 
appropriate for Investigating the relationship between environmental 
variations and systems of cultural adaptation. 
One of ·the most stoutly defend� theories of North /lInerican 
orchaeology (viz. Jennings 1(j79;lS4�182) r:laintains that all  the Archaic 
Horizon populations of the Southwest �ere ada�ted to local envi ronmental 
conditions through the saMe btl cultural mechanisms: a flexible huntfng­
gathering subsl stance strategy and a generalized technoloqy. If the re-
constructions presented are accurate only insofar as they document degrees 
and levels of paleoclimatic �ariation in space and ti�e, they offer 
direct and real chall enges not only to tl'lat theory but to the assumptions 
and r:lethods which are applied to justify it. 
let us (I hope momentarily) presu�e that the general pal eoclfr:latic 
model proposed above is accurate i n  only One respect. let us grant that 
i t  i s  erroneous in the reconstruction of both the timing and directions 
of paleoclir:latic variations, and accurate only i n  its recognition th�t 
the evidence consistent with � � of regional paleoclirnatic re­
construction of the Joe's Valley record i s  l imited to a part, not a l l ,  
o f  the �erican Southwest. � The archaeologically significant aspect of the (jeneral �el is not 
that it identifies horizons of tine when arboreal pollen frequencies rise 
and fall or even periods when clir;)atic conditions changed . I t  i s  that i t  
indicates that some large geographic areas of the ��erican Southwest 
underwent different sequences of paleoc11natic I:IOdification than others. 
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(1)The general model presented above does not cover the entirety of geographic 
space addressed by the "Desert Cul tureM theory of Archaic Horizon South-
western prehistory. A different model is clearly required to accaood�te 
the strand level evidence of the Grea t Salt Lake basi n , and at least two 
other general I'lodel� are nece�sary to accornodate the dissimilar paly­
nological records of the Chihuahuan, Sonoran and rDhave Desert regions. 
The general model thus presents the Desert Culture theory with the: chall enge 
of expl a i ning how a single technology and a single subsistance strategy 
could cope with di stinctive types and sequences of envi rormental changes 
without divergence into regionally specialized adaptive trajectories. 
This challenge has been r:-.ade previously. Irwin-Wl1 l iams and Haynes 
(1970), presented arguments based on the archaeological evidence of 
assemblege fomations and popuhtion movements which SU!lgest that region­
al ly speciali zed adaptive stra tl!9 ies did, In fact, exist i n  the South-
west throughout the Archaic. The character of the arChaeoloqical record , 
llc\H t ( ... \h., ... L 
however, requires these arguments to recognize that the theory appears 
, 
to be valid at the level of descri bi ng the !Jeneral character of roman 
adaptation I n  the Southwest' s arid and semi-arid hnds during most of the 
late glacial and Holocene periods ([rwln Will iams 1967, 1968, 1979; 
Irwin Will iams and Haynes 1970) . The nature of the archaeoloqlcal evidence 
also su!:,gests th�t in the particular case of the Great 8asin region, the 
Desert Culture theory effectively assesses the subsistance-economic 
adaptive relationships of a singl e human popul ation. 
The specifics of a debate grounded upon arguments from arChaeological 
evidence cannot be addressed by any amount of pal eocl fmatic reconstruction. 
Recognition th,t climatic conditions were variable over space and time in 
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the Archaic Southwest does not demons trate that different adaptive 
strategies � have been employed at di fferent ti�es and d ifferent 
places. But the fact that interpretations of two distinctive forms of 
evidence independently chal l enge the same proposition of the Desert 
Culture theory may indicate the challenge I s  not easily dismissed. 
Interestingly, the evidence of the general I;".odel and the arch­
aeological evidence lead to non-congruent �ssessments of the a daptive 
systens of Great Basin Archaic populations. The general model would 
indicate that variation over time I n  su bsi stance and economic 
relationships would be expected , while the lack of si�nlflcant change i n 
artifact assembleges and the evidence of dietary patterns i ndicates 
that no such variation occurred. However, i t  can be reCOClnlzed that 
the conclusion drawn fro� the archaeological evidence rests upon accept-
4It ance of an ass�ptlon ; that the principle anthropol�ical significance 
of the archaeological record involved I s  the opportunity i t  provides 
to Identify the sobsistance activities and survival strategies of the 
population that produced ' i t .  
This assutlption is widely maintained. It is an equal ly integral 
feature of standard definitions of Arch�ic Southwestern culture presented 
by both parties In the debate (Jennings 1956 et !!9,.. Irwin-Will iams 
1968 et seq) : 
The term Southwestern Archaic , here, connotes 
cultures characterized by a se:ni-nomad ic mixed 
hunting-gathering econOOlY. Typically, such an 
economy was neither solely dependent on hunting 
large, now e�tinct, huna, nor at the opposite 
e�preme was i t  i n  possession of a sufficiently 
stable resou rce base to pronote true sedentism. 
(Irwln-Wl l l l�s 196B:19) 
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But one may question the proposition that the available archaeolO!!Ical 
record 15 more aptly interpreted In terms of what people ate and how 
they obtained i t  than i n  any o ther te�s. Those uniformities of the 
archaeologi cal record which ne presently interpreted as indices of 
CIlJtural adaptation to the food resource potential of an area may, 
for e�ample, document the degree of connectivity and information exchange 
between segregate, small ,  semi -nomadic populations. Or they may reflect 
uniformities In social , ceremonial or political organizations extendinq 
over broad ranges of space and time. Siml1<lrly, the tKhnoloqical , 
auemblege, and dt'!!lographlc di stinctions of the archaeological record 
which are presently interpreted as evidence of economic differentiation 
at the -historic�etlc" level of CIlltural analysis �y be reflections 
of i n tra-population processes of soc iol ogical character, such as ethnic 
identiffcation. 
My point is not that the general paleoclimatic model impl�s the 
nee<! to restructure and re-orient our conception of of the anthropology 
represented by the archaeological record of the Archaic Horizon i n  
Southwest. Clearly, i t  canno t. IIhat it implies I s  that areally 
e�tensive Archaic popul ations within the Southh'est--the sorts of 
populations whose archaeological r�ains have been taken to represent 
independent cul t�res--seem to haye experienced quite d ifferent sequences 
and types of enviroflr.lenta.1 conte�t variations throughout m i l l enia of 
their culture histories. Yet in many ways they remained. very similar 
to one another as such thlnqs are e)(pressed i n  archaeological data. I t  
seerns not unreasonabl e ,  then, to SUgg�5t that the archaeological uni-
fonnities and d istinctions observed may not be mos t aptly e)(pl ained by 
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current theories of the anthropol ogy of those populations. What appears 
to �e to be the restrictive characteristic of existln� theoretical 
positions Is a presu�pti�n that cultural adaptation to environmental 
context i s  a �atter of strategies of subsistence and biological survival. 
It is the challenge of this assumotion that oreclpltates oy interest . 
The opportunity this pollen study provided to establ ish a general 
paleoclimatic model merely prepared new around for my previously 
stated skepticisfTl of this notion. EQuation of the tems "subsi stence 
strategyM and -economy". and equation of either with the term -adaptation-, 
constitutes a bone of contention I ' v e  picked at for more than a decade 
(Schoenwetter and j!tt lert 1968: 60-Sl ) . 
The specific paleocll�atlc reconstruction provided for Joe's Valley 
Alcove also chal l enges t he Oesert Culture theory. One of the most Interesting 
implications of that reconstruction i s  that the dJratlon and Intensity 
of the paleocl lr.1atlc episodes at Joe ' s  '1alley differs significantly from 
the situations indicated for other localities in the region enc�p�ssed 
by the general paleoclimatic model. On the Llano Estacada. for edmflle, 
the paleoclir.atic episode corresponding to the second episode i n  the 
Joe's Val l ey sequence i s  called the San Jon Sub?luvial. At Joe's 
Valley this episode lasted two hundred years or less and is most aptly 
characterized as an amelioration of earlier intensely arid and quite 
warn conditions. On the Llano this episode lasted at least a thousand 
years, i t  precipitated the establ ishMent of quite different vegetation 
patterns than had ever occurred previously. and it i s  �ost aptly 
characterized as a horizon of subst�ntive clinatic variation. Simi l arly, 
the fourth paleocli!:\atic episode at Joe ' s  Val l ey seens to have lasted 
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about 700 years and seems to have been Induced by si9niflcant cl ia'latic 
ch<l.nge. At Cowboy Cave it seerns to llave been 0 II'llch shorter ephode, and 
the corresponding episode in the Great Basin is so slightly deMarcated 
I n  avai l abl e records that I t  Is only noted by Mehringer (1977:149) as 
represented by "SOl'\e evidence- and i s  charllcterfzed as "brief" and 
perhaps of a different antiquity. 
These contrasts imply that within the region to which a generlll 
paleoclimatic model applies, different localities and di fferent districts 
witnessed distinctive patterns of paleoclimatic chanqe through the m i l l enia 
of Archaic occupation. When one conceives of such local ities and districts 
OS the catcher.tent areas and territor ies of hunan populations, I t  becomes 
very difficult to conceptualize (a) the continuing adaptive significance 
to any popul ation of 0 broadly flexible subsistance strategy , or [bl  the 
cultural mt!chanisms that would operate to reject exploitation of the 
specific highly atlUndant food resources available i n  particular locations. 
Present theory regarding the anthropological nature of Archaic culture 
systems i n  the Southwest i s  therefore as IllJch chall enged by the parti e· 
ulars of paeloclimatic reconstructlon as i t  is chal l enged by the e�ist· 
ence of a general �odel . The paleoclimatic reconstructions presented 
.t 
i�ply thatAthe level of catc�ent areas and territories available 
(or subsistence strategy implement.ltion , the sort of envlrormental uni· 
formity demanded by the theory simply did not edst. Again. 1 suggest 
that the problem centers on the assumption that subsistance and survival 
strategies express the principle and significant adaptive relationships 
between a human population and the biophysical envirorment. 
I cannot and do not claim that the argu�ents and conclusions presented 
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here demonstrate tllat thls widely held assumption i s  false. I can only 
e�press recognition that this effort cllallenges existing theories of 
SOuthwestern Archaic anthropology on both general and specific levels 
and ir.Jplles that sOIT'.etti1ng i s  strangely amiss, Hopefully. that recog-
nltion has directed my attention appropriately and has resulted i n  a cor-
reet Identification of the root of the proble:::!. If so, what i s  suggested 
• 
I s  that archaeologists Should recognize that human adaptation to the environ­
ment is a system that Is not assessable simply as a set Of strategies. 
It seeMS l ikely tllat there were many su�h systems i n  the Southwest at 
Al�o 
any given time during the Archai c .  ItAseE1:'ls l i kely te I!!�at the ways 
we presently Identify the cultural functions of artifact and asseJIlblege 
types and classes will not continue to prove productive of anthropological 
insight. 
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